Quercetin increases the efficacy of glioblastoma treatment compared to standard chemoradiotherapy by the suppression of PI-3-kinase-Akt pathway.
The goal of the present study was to compare the efficacy of treatment with irradiation (IR), temozolomide, and quercetin, alone, or in combinations, on 2 glioblastoma cell lines, DBTRG-05 and U-251. Cell viability assay, flow cytometry analysis, colony formation assay, and Western blot analysis were used to compare the effects of treatment on the 2 cell lines. The greatest reduction in cell viability and colony formation was observed when cells were treated with a combination of the agents including quercetin. The treatment of cells with the combination of IR and quercetin was equal to the efficiency of the combination of IR and temozolomide in decreasing cell viability as well as colony formation. Quercetin alone, or in combination with IR, increased the cleavage of caspase-3 and PARP-1 showing an activated apoptosis and significantly reduced the level of phospho-Akt. Moreover, these treatments increased the levels of phospho-ERK, phospho-JNK, phospho-p38, and phospho-RAF1. Our data indicate that the supplementation of standard therapy with quercetin increases efficacy of treatment of experimental glioblastoma through synergism in the induction of apoptosis via the cleavage of caspase-3 and PARP-1 and by the suppression of the actitivation of Akt pathway.